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Design of fusion system based on infrared moving target

segmentation
Sun Bin, Chang Benkang, Zhang Junju, Wang Guiyuan, Li Yingjie

(School of Electronic Engineering and Optic-electronic Technology, Nanjing University of Science

and Technology, Nanjing 210094, China)

Abstract: In order to improve the fusion image quality and target detection performance of infrared and
visible image fusion system, an image fusion reconnaissance system was designed which used moving
target of infrared video and visual to moniter the scene. This system realized the infrared image
segmentation algorithm based on human visual characteristics and weighted fusion algorithm based on
target’s characteristics in the hardware platform. Also, the system contained the circuit of infrared moving
object segmentation and fusion processing circuit. Firstly, image segmentation circuit to extract the
moving target of infrared video was designed by FPGA. Secondly, the image which only contained
moving target was input to fusion processing circuit consisting of DSP. Last, a series of fusion images
which had the characteristic of target form prominent and background details clear were furnished.
Through the experiment, this system can both improve the target detection performance and processing
speed. The image fusion evaluation increased more than 90%, and some indexes increased more than
7 times.
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Fig.1 Schematic diagram of the detector
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Fig.2 Schematic diagram of the optical axis parallelism of training
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Fig.3 Detector front-end of infrared and visible night vision system
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Fig.4 Hardware circuit structure of infrared video segmentation
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Fig.5 Physical map of infrared video segmentation circuirt
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Fig.6 Hardware circuit structure of fusion circuirt
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Fig.7 Physical map of fusion circuirt
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Fig.8 Flow chart of "seed" growth of infrared video
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Fig.9 Result of image fusion experiment
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Tab.1 Objective evaluation results using moving

target in infrared and visible fusion

Evaluati The 175th The 300th
Vfl uation The 50th frame e 175t e 300t
index frame frame

Definition 6.33 6.51 6.43
Spatial 13.86 14.49 15.40

frequency

Target contrast 244.87 315.87 324.55
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Tab.2 Objective evaluation results using traditional

infrared and visible fusion

Ev.aluatlon The 50th frame The 175th The 300th
index frame frame
Definition 3.85 3.47 3.67
Spatial 7.62 7.07 6.73
frequency
Target contrast 60.87 64.86 52.09
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